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Hd! Due to a foulup om my part, the Last issue was marked #10 § 
"tl. Well, Lhat should have read #9 § #10----this is issue #11, 


-----no kidding----- 


wekeeeeee 


THE FIRST TAPE OF KIM has been discontinued due to production 
Problems, The first batch of 30 tapes were good because they were made 
one at a Cime but continuing in this fashion would have been cost 
prohibitive. We found out that trying to duplicate a 90 minute tape 


isnt that easy, aeaweakas 


. THE TRENTON COMPUTERFEST 


This years TRENTON COMPUTERFEST was great fun! We had the 
pleasure of sharing a booth with Jim and Joanne Pollock of Pyr- 
amid Data Systems, who were showing their 65XX powered morse code 
keyboard p.c. board (industrial quulity and plated-through holes), 
their extended 1/0 monitor "XIK", and a new product called "TTY 
HINTS" which explains the teletype routines from the KIM monitor 
software and gives some representative examples of their usage. 














Hal Chamberlain, Micro Technology Unlimited, was very prom- 
inent with his KIM product line, Perhaps the most interesting 
of his products is the "VISABLE MEMORY” board. This board features 
8K of dynamic RAM with torally transparent refresh and a high 
resolution (320x200) graphics interface that gets displayed on a 
normal raster scan video wonitor. Actually the automatic dynamic 
RAM refresh is a free by-product of the video interface since the 
video portion must read all the addresses to refresh the screen 
and this, then, automatically refreshes the RAM. More on this and 
other products in a press release later in this issue. 








GGRS Microtech (Box 368, Southhampton, Pa 18966) waw there with 
a 6502 besed S100 system which included such goodies as a Persci 
disc controller board, a TIM seria! 1/0 board, and software to drive 


it. Bob Selzer, of GGKS, is a very enthusiastic proponent of FOURTH 
( a new high level language) and had some interesting demos to 
back up hie enthusiasm, Bob says that he has FORTH running on an 


€060 also and mentions that the 6502 version runs at a noticeably 
faster speed, (') 


Hudson Digital Electronics was present with their full size 
floppy disc interface, 8K static KAM card and prototypes of 
their RS-232 1/0 board and wire wrap car¢, All their products are 
plug compatible with the “Standard” KIM-4 motherboard pinout and 
are constructed on the “industry STANDARD" 4.5" by 6.0" card size. 








This brings up a very important point. A number of people have 
Clamoring to get a “set of standards" for 6502 hardware and software, 
but still go off in their own directions when it comes down to 
hardware or software design even though a set of perfectly suitable 
6502 standards have existed for quite some ti Thise standards 
consist of the MOS Technology assembler mnemonics and the KIM-4 bus t 
design. 





eeteeeetee more 


KIM-1] USER NOTES IS PUBLISHED BL-MONTHLY (whenever possible) by 
Lric C. Rehnke, 109 Centre Ave., West Norriton, Pa 19403. Subscrip- 
tion rates are $5.00 for six issues (U.S. & Canada) and $10.00 
elsewhere. No part of the USER NOTES may be copied for commercial 
purposes without the expressed written permission of the publisher. 
Articles herein may be reprinted by club newsletters as long as 
Proper credit is given and the publisher is provided with a copy of 
the publication, 

HCUPYRIGHT 1978 by Eric C, Rehnke 





Ic has been said that the KOS Technology assembler syntax is 
horrible, but the fact of the matter is that these mnesonics are 
“logically” correct, are not at all difficult to learn, and really 
make good sense, 


A perfect exasple of this is the indirect modes of addre 
which seem to present the biggest problems in understanding to 
Programing newcomers. The Micro-ade asseabler (by beter Jenuings) 
uses the mnemon LDAIX to portray the Loaa Accumulator Indesed 
Indirect instruciton while the MOS Tech. assembler uses LDA (label, 
X) to portray the same instruction. The eecund cnemonic graphically 
explains that the zero page indirect pointer to the address which 
contains the data to be loaded into the Accuculator is computed by 
adding the "X" register to the zeru page address referenced by the 
“label”, The first anemonic imparts no such information, 


ing, 











Of course, neither of these two mnemonics would be very clear 
to the neophytes in the hobby but wouldn't it be better for newconers 
to learn things the right way instead of some non-standard method? 
The biggest argument in favor of assemblers using non-standard 
mnemonics is that they are easier to write, Let's not let lazy 
programmers stand in the way of an already proven software standard, 
By the way, these two ussemblers will be compared in greater detail 
late on in this sue. 





As far as hardware goes, you'd have to go a long way to find 
a bus configuration that offers more versatility, modularity, and 
ucilicy that a 4.5" by 6,0" card residing on the &4-pin ous. 


Admittedly, the KIM-4 does not use the 4.5" by 6.0" wize card, 
but it does us@a 44-pin bus that should be adopted no matter what 
card size you chouse to utilize. Actually, if new hardware manu- 
facturers adopt this 4.5x6x44 style card configuration, their 
Products would be directly plug coupatible with around 1000 KIM-4s 
already in the field a» vell as any new system configurations 
which are generated by forward thinking hardware desiyn firm». At 
this time Hudson Digital Electronics iv the only kuuwn source of ¢ 
4.5x6x44 wtyle card but thie, 1 feel, will chanyze shortly as soon 
av gore people sce the ultimate utility this type of system has to 
offer. 














The only problem with this style configuration ie that cardw 

can inadvertently be installed backwards destroying IC's and causing 
many headaches in the process, This probles is easily solved, though, 
by installingamkeyway between pin and pin 19 on the edge connector 
and cutting a slot between the corresponding positions on the circuit 
boards. This procedure will shortly be adupted by MUS Tech, and is 
hereby recommended ior general usage. 









The 4.5x6x44 is ideal for installing ia a Vector 19" wide rack 
mounted card cage which makes it quite suitable fur industria) install- 
ation and compact, high performance hobby systems can be designed 
easily using this card "standar 








AN _LED PROVIDES VISUAL INDICATION OF TAPE INPUT 


To see that your tape recorder is feeding proper signals 
to KIM install permanently an LED in series with a 1.2 kohm 
resistor between k16 and ground. This point also appears 
on the expansion connector as E-X. Proper output of the 
tape recorder will generate a cright steady light. Voice 
or other signals coming from the tape cecorder will make 
the LED flash or go dark. 


Cass R. Lewart, 12 Georjean Dr., Holmdel, N.J. 07733 


cate 








KE COMPARISON 


KIMST vs. KIM-4 


Now that MOS Technology has reintroduced the KIM-4 Motherboard, 
1 feel that you could benefit more from a comparison of these two 
TIM expansion alternatives than just a review of the KIMSI system 
alone. 


The biggest difference right off the bat is that the KIMSI is 
set up to mate to the S-100 style bus while the KIM-4 has its oun 
unique 44 pin bus. This iomediacely lets KIMS1 owners expand to the 
plentiful and poputar "S-100" boards, In that marketplace, competi- 
tioa among the many companies making boards to fit this bus config- 
uration has forced the prices down while making wany boards available. 
Of ocurse, you gust realize that the S-100 was designed for the 6080 
CPU with a froot panel and the signals generated on the bus are far 
from 6502 compatible, The KIMS! handles the conversion from the 
simple 6502 timing to the rather complex 8080 timing, but it must 
be realized that since some manufacturers have chosen to deviate 
from the “not too well" defined S-100 bus the KIMSI can't possibly 
sate the KIM to all boards of this style. It does, however, allow 
KIMS1 people to use most memory and video boards, which seem to 
be the most necessary anyway. 

One of the disadvantages of the KIMS1 is the method it uses to 
decode I/O porte in the system, Normally, the S-100 decodes 1/0 
boards in a different way than it decodes memory. Because the 6502 
has no special I/O instructions, all I/O devices must be mapped 
in the normal memory map, KIMSI designers placed this special sec- 
tion of memory up at the top 4K of KIM memory (FOOO-FFFA) which 
precludes the use of some good software in the KIMSI system. Namely 
KIMATH, the MOS assembler/editor from ARESCO and the disc system 
software from HDE. This could add up to a pretty serious disadvantage 
depending on you system usage. Also, the 4K section of memory 
map right below the KIM monitor is unusable in the KIMSI syste 
MOS Tech's KIM-4, on the other hand sakes all of the memory (except) 
what's already used in K1M) available for use. 





We wight as well cover price comparisons while ve're at it. 
To be fair, we have to consider comparable units. Since the KIM-4 
comes assembled and includes 6 connectors, let's use that config- 
uration for our example. 


KIM-4, assembled and tested with 6 connectors costs $120.00 
KIMST, assembled and tested with 6 connectors costs $202.50 


We must keep in mind that the KIMSI is also available as a kit 
for $125.00 and includes 1 connector. [ purchased the kit version 
and had it up and running in several hours. It functioned perfectly 
the first time up, much to my surprise-after having built several 
kite in the past, from other sources (including HEATHKIT) which 
required some debugging before things functioned correctly, The 
documentation that is included with the KIMSI seems to be adequate. 





Much of the space is devoted(understandably) to the various 
$-100 boards which are compatible with KIMS1 and some of the problems 
with those that aren't compatible. Several application notes are 


enclosed which outline methods of interfacing to two of the more 
popular video boards, other computer boards besides KIM, and even 
the KIM-2 or 3, 


I have personally used Kent-Moore’s 4K, 8K and video boards 
as well as Polymorphic’s VTI-64 video board and Problem Solver's 
Systems 8K RAM board with the KIMSI motherboard. They all worked 
ok. 





Tne KIM-4, on the contrary, doesn't 
able accessory boards. This 16 srowing sigas cf ckanzice, 
though, and the future looks quite geod. f6 REM 5 8 for the eIm-e 
selling for around $190 and a floppy disc interface es well as a Fetw 
board are now available. A look at the bus structure of the KI¥-4 
will indicate a fairly seraightforward design which is much gore 
easily understood than its S-I1GU cousin. ‘his is an important 
consideration if you have any plans of using custom boards in you 
systec., Also, it's possible to adapt one or aore S-100 style boards 
to the KIM-4 bus by constructing a wating adaptor and making the 
proper electrical connections, S-100 cards and KIM-4 cards are 
exactly the same width. “>” 


njoy such a great profusi 














My KIM-4 system is populated with the 8K KAM cards from Hudson 
Digital Electronics. Thie board comes in my favorite card size 
(4.5" x 6.0") and has recently been reduced in Price to $195.00, 
Since these boards are narrower than tbe normally 10" wide KIM-4 
size boards, a set of special card guides are necessary to fully 
mate the DE boards to KIM-4, These guides arc also available from 
HDE. Hopefully, more cards will be wade available in this size for 
the KIM system, in the near future. 








My 65XX “dream machine” will definitely use this size card. 


To sum it up then, KIMSI users are able to utilize a good 
number of the very popular "S-100" style cards which are widely 
available at the price of losing some memory wap usage at s critical 
part of KIM's memory map, namely the top 4K and having a much more 
complicated bus structure to have to design around, K1M-4 users 
have the disadvantage of not having an extremely wide assortment of 
boards to choose from (at the present time, anyway) BUT with a 
bus design So straighforward that building custom boards with parts 
from the 65XX or 68XX families are relativeley simple. 


Pree errr ed 


PRODUCT ANNOUNCEMENTS FROM VARIOUS S0URCES 
a ULNCEMENTS. ee Eu ES 


Several interesting flyers arrived from MICKU TECHRKOLUCY 
UHLIMITED, Box 4596, Manchester, NH 03108. They are offering the 
digital-to-analog converter/nusic output board that was featured 
in Wal Chamberlin's magazine article (BYTE, Sept. 1977), 8 combi- 
nation 8K memory and graphic output board with some unique sounding 
features, and a power supply for the KIM. 

The 8K memory/graphic board (K-1008) uses 4K dynamic RAMS in 
such a way, according to the flyer, that is entirely transperenot 
to the processor but visible to the user in the form of a 320x200 


matrix of dot (Maybe they solved the biggest hassle in using 
those low-cost “dynamics"?) 








Total power for thie board is specified at around 500 ma. and 
the price is $289.00 assembled and tested, Bare boards are $40.00. 


The DAC/music board (K-1002) sells for $35.00 assembled and 


includes a listing of « 4-part harmony music program. Bare boards 
are $6.00, 


_ The power supply has enough reserve to pover a KIM and two of 
their memory/graphic boards. 


Get more info from MTU at the above address. 


inc. Box 120 Allamuchy, N.J 07820 
Phone: 201-852-9268 


NEED A KIM-3? | 


—THE HDE D!/ 816-M8-8K 1S KIM BUS COMPATIBLE 
—TAKES LESS POWER AND IS LESS THAN ONE-HALF 
THE SIZE 


f is : 1 Bi ; _ FEATURES 


ener ee EE ETE 





ASSEMBLED AND TESTED 


TERMS: 


4.5" » 60" PACKAGE 
ON BOARD POWER REGULATION 
459 ns ACCESS 


) 
4 5 VOC REGULATED 
j _8 VOC UNREGULATED 
J * STATIC RAM-NO REFRESH 
\® SWITCH ADDRESS SELECTION 
|* FULLY ASSEMBLED. TESTED : 
MEMORY IC'S SOCKET MOUNTED 
i 90 DAY WARRANTY 
\* ADDRESS SELECTION 
4K BOARD - 4K BOUNDRIES 


| 8K BOARD - 8X BOUNDARIES 
SL ih 


—AVAILABLE IN 4K WITH 8K EXPANSION OPTION 
—COMPLETE 90 DAY PARTS AND LABOR WARRANTY ON * 
ASSEMBLED AND TESTED BOARDS 
—FACTORY REPAIR AT MODERATE COST FOR KITS 
OR OUT-OF WARRANTY BOARDS 
—USER MANUAL INCLUDED 





4)75,22 


DM £16-MB 8K See, oo 
DM 816-3 4K tn 6.22 
CARD GUIDES FOR KIM-4 USE $1.50 PER SET 
ADD $3.00 PER BOAFD SHIPPING AND HANDLING 
NEW JERSEY RESIDENTS AOD 5% SALES TAX 
PRICES AND SPECIFICIATIONS SUBJECT TO CHANGE 
WITHOUT NOTICE 


CREDIT SUBJECT TO PRIOR APPROVAL 


AVAILABLE JANUARY 15 
A FILE-ORIEN~ED DISK SYSTE’ (FODS) FOR KIM 
CoeSoU TENTION RTS 





SOFTWARE COMPARISON 


The MOS Technology Assembler/Editor from ARESCO 
vs. 
The Micro-Ade Assembler/Disassembler/Editor 
from Peter Jennings, Toronto 


Micro-Ade is a two-pass assembler, editor, disassembler, and 
cassette operating system in one nicely integrated package. The 
program itself needs 4K of memory, (resides from $2000-S3FFF) is 
romable and sells for $50.00 with the complete source Listing 
(which | recommend getting) or $25.00 with just the operating 
manual, Either way, you get it on a KIM cassette. 





The biggest failing of Micro-Ade is the fact that ‘it does 
not use the standard MOS Technology assembler mnemonics. This 
means that you can't assemble program instructions like you learned 
them in the 6502 Programming Manual. 


Apart from that, Micro-Ade dors boast a very adequate editor 
which commands such as: ADD, CLEAR, DELETE, END, FIX, INSERT, 
LIST, MOVE, NUMBER and WHERE, The assembler allows you to ansemble 
from a utce ransettr to an object cassette for large programs or 
directly in memory for small programs. The cansettes can be relay 
controlled for automatic atart/ntop control or manuaily operated 
by making a few patches to the program. The casnettes can run up 
to 6 times normal KIM speed. 











The MOS Technology Assembler/Editor distributed by ARESCO 

is a one-pass assembler, resides in 6K of memory (starting either 

at $2000 or $£000) and docs not include a disassembler. The package 
sells for $70.00 on Kim cassette or paper tape and includes the 
complete source listing. 








My biggest gripe with this assembler is that it is a one-pass 
style, which means that the assembler listing will not indicate the 
values for forward references, Futhermore, the assembler reserves 
tvo bytes for all forward references even though they may be one- 


byte instructions. . 

0110 «©022B cd 6 cup #61 ;LOWER CASE? 

0115 0220 10 ** + BPL = PRINT sYEP . 
0120 0230 4c 1D 02 IMP NEXT ;LOOP BACK 

0125 0233 AS 02 PRINT LDA = $02 :1ST BYTE 


Apart from this one disadvantage, the MOS assembler boasts 

some very powerful features which become apparent only after having 
used both of these assemblers for a time. First of all, using Micro- 
Ade, all numbers must be entcred in hexadecimal while the MOS assenbler 
allows number entry in decimal, octal, binary, or hexadecimal, Both 
emblers allow the use of Ascii liter « The MOS assembler also 
comes out on top when it comes to setting up byte tab 
Micro-Ade requires one line for each byte, the MOS a 











you to put as many bytes on a line as you desire as long as you 
don't exceed the 72 character line limit. This definitely saves 
alot of time if you use tables to any great extent. 


Micro-Ade strikes back by allowing one to assemble programs 
anywhere in menory while its MOS counterpart allows you to assemble 
programs only where you have spare RAM. In other words, you can't 
assemble a program vver the assenbler with the MOS Assembler while 
you can with Micro-Ade heecause Micra-Ade installs all abject code 
in a special file which is aetermined in advance by the programmer. 


Another thing [ don't like about Micro-Ade is the fact that 
it'a field oriented, which means that you have to remember which 





field you are in when you enter source code. For example, if you 
are entering 1 label, an opcode, and @ comment, you've got no 
problem, but, if you are entering only an opcode you have to space 
over to the opcode field and ditto if you are entering just a 
comment. LT would imagine thia would become second nature after 
ashile bute £ still goofed up on occasion even after using Micro-Ade 
for around four months, The MOS Assembler doesn't care anything 


about fields as long as you have a space between fields and if 


the line ia just a comment, you have to precede it with a s 
colon. 





So that's about how they stack up. Mow you make the decision. 

They both have alot to offer and either one of them will make pro- 
zranning the 6592 one helluva lot easier. 

a eeeeseresssess 
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Pevemper ‘SYEET SHOOT’ (ey Jim Buttepeierp) FROM THE LAST ISSUE? 

WELL, Lew Epwarps TIED IT TOGETHER WITH THE Ron KUSHNIER NOISE 

GENERATOR (ALSO FPOM THE LAST ISSUE) TO MAKE A NEAT DIVERSION... 
veeeWAY TO GO, LEW... 


Had a lot of fun fooling around with Ron Kushnier's sound effect 
routine. I took you up on the challenge to use it to add sound to Jim 
Butterfield's SKEZT SHOOT which I have had for some time prior to pub- 
lication in KUN, I modified the sound effect generator to suit, and 
used the time to display the “exploaion". It worked out nicely because 
sometimes the “explosion” in the original form was so brief that you 
couldn't tell if you had a hit. I also changed location 0219 to 1F to 
increase the minimum speed of the target slightly. The following patch 
will add add sound to SKEET SHOOT if an amplifier is connected to PAO 
(A-14), With sound, it's a hell of a lot more interesting. 


Change 0272 to 12, and 0276 to O£, and substitute the following: 


0283 90 31 ECC PLOP branch to sound patch 
0285 39 SHINE SEC no hit flag 

0286 BO 2E BCS PLOP 

0293 EA NOP 


SOUND PATCH 
0286 8D 49 17 PLOP STA SAD 


gag nc ag ap" Sap 

Fo ne + ie 
9252 AG O1 LOA #91 21 
tee eee 
O25 AL OA Li 


pulse time 





G2CC CA TONE 

c2cu te PD 

0227 C46 DA raise pitch by decreasing 

92D1 19 Pu f 

0259 90 ot time of each pulse that follows 





sound done, another target? 


LEA ZD«ARDS end 


( 


Looking for some real world application fcr your toy...how about a 


DIGITAL CARDIOTACHOMETER.....fr0m Hanvin De Jong, Dept of Math, 


The School of the Ozarks, Point Lookout, MO 65726..... 


I. The program: 


The period between every two successive puises is measured by counting 
the numter of 10ms intervals whicn occur. 


ty t 





interval timer on the KIM. 
wnich causes the KiM to convert t! 





The 10 ms intervais are produced 
Zach palse produces an interrupt ( IF%) 
count to the traditional heartbeats per 


minute, and to display this number waile it is measuring the next pulse 


period. 












A2 O1 
B= 00 
e&& O01 
EA 

cE 00 
A2 FF 
2 90 
52 

T 
i) 
v7] 
Ww 
ir 
a 
FB 
12 


n 
oo 
03 
CA 
1 
co 
a2 
F9 
FA 
FB 


66 
o1 
17 
a 
03 
51 


A 


01 
00 
01 
ce 
co 


ADDRESS INSTRUCTION 


17 
17 


17 


17 
1F 
1F 
17 


03 


17 


03 


02 


03 


3F 03 
steteteteteteetes «= DITEPRUPT VECTOR 


TART 


AGN 


IPQ 


SUBT 


SCANDS 
TRENT 
CH K 


P AGN 
ONTOS 
oO 
CNTHE 
1H 
POINTL 
POINTH 


64 

> CHTLO 
17 
CNTHI 
BACK 





ev SUuaT 


COMMENTS 
Disable interrupt. 


PAS will be 1 when PADD = 1. 
PAS now is output pin., and 
7474 is preset. 

7474 now can be clocked. 
Initialize counter to 255. 





Enable interrupt. 
Start timer for-10 millisec. 


Counter is incremented. 
Display pulse rate. 

Do it again. 

Check timer, if not finished 
branch to ¢ azain. 

Start timer again. 





PA@-1, 7474 preset. 


If counter=0, go to AGN, 
otherwise, continue. 

Set up double precision 
add and subtract locations. 


Clear display registe: 





Clear borrow flag. 
Subtract from 1766 j 6=6000. 


If borrow, go to AGN, 
Otherwise continue. 


Clear carry for double 
precision addition. 


Clear carry flaz for 
nert addition, do: i 
desical. Set wo 
registers with pilse 
rate. 





Try another subtraction. 


Ades e sts e settee sitet eee ett e ete 
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more ) 


II, The interface circuit: 

Tre ea of Dr. Robert A. Pretlow, III, is a crystal 
cary on lum removed and suts: tly filled with silicone 
nos. Silicone should core in contact wi e skin, and the earphone 
Feld s in place e. (An LED on one side of the fingertip and 
a photoresistor on tthe otner will also produce a pulse signal which can 
be amplified and fed to a 555.) In the eteuit shown, RCA 3140 (available 
From James Electro: is ned as an amplifier. The pulse signal is quite 
nvisy so a 555 tim used as a Scimitt trigger. TIL level signals are 
produced by a 1% pali-up recic or from pin 7 of the 555. The © output 
of the 7h7k prot an interrupt when connected to pin 4 of the KIM ez- 
pansion connector. The interrupt is cleared by presetting the 7h7k with 
a lorical 1 on pin PAd. state of the KIM the interrupt will 
ue cleared 50 Without the 7404 inverter this would 
Lerrapt flag must be set by loading O% in the 















with tne spe 












































Tae whole syshen can be evpanded to say a 10 patient, system with a Tuk2 
decoder wikch, with the appropriate 2igzal from Port PED, would enable any 
ane of 19 pilee olewls 49 produce an intermipt. 





Tem 
IRA 


PRESSURE 
TRANSWUKER 


1 PATIENT 
DIG/TAL 
CARQIOTACHOMETER 


| fd a 
ERom KIM 04, 


7404 






2740S 
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PATIENT 0 57 
MLSE 
PATIENT | 


CIRCUIT EXPANSION 
FOR 10 PATIENTS 


T 


end 





KIM-1 


Power Supply (KL 512) for KIM and extra memory 


$219 


$34 
SPECIAL -- KIM-1 ond Power Supply $245 
QUANTRONICS KM8B 8K Stotic RAM for KIMA 


low power, sockets for all IC's, completely compatible with KIM=4 
Motherboard, write protect, factory assembled ond tested 


$188 


$245 
$169 
$119 


MEMORY PLUS -~ 8K KIM RAM, spoce for 8K EPROM, EPROM Programmer 
QUANTRONICS 5-100 8K Static RAM == ossembied ond tested 
KIM~4 Motherboord = includes 6 edge connect plugs, ossembled ond tested 


Cassette Tapes -- C-30 (without cases) 12 for $10 

-- C=10 (with coses) 12 for $11 
First Book of KIM B.95 PLEASE -- KIM progrems $15 
Programming a Microcomputer:6502 $8.95 MICROCHESS for KIM $i5 
KIM ond 6502 Monuols $6.00 KIM 4 Port Harmony Music System $35 


All items postpaid in U.S. 





i A B Computers PO Box 104 Perkasie, PA 16944 (215) 25 


More on BOUNCY KEYS of the "old"style keyboard from Tim Bennett, 


Thanks to 2zobert Dahlstrom for his article (see K.U.N. #19/11-9) 
On bouncy keys. in addition to this I had one other easily repairable 
problem which should de checxed for prior to dis-assembly of your 
keyboard. Lightly wiggle each of your keys while observing the display. 
ensure that no entry is made until a definite snap-action occures. If 
an entry is made prior to the snap-action, the internal dis: for the 
offending key/keys should be rotated Slightly so that the discs bent 
edges (which normally bridge the disc over the center-contact path) do 
not make contact with the "center-contact” path. If you find this fix 
necessary it should preceed tne Dahistrom fix as it will require lifting 
a portion of the clear tape to gain access to the disc. 


Dist ouler contact 


cent eenlat : Path Cotes) 


correct Disc Placement 


LISe 


Center-dentact 
ath (eter) 


Poor Lisc Placeaent 
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BY THE EDITOR 
PROGRAMMING A MICROCOMPUTER: 6502 
Author Caxton C. Foster 
Publisher: Addison-Wesley Publishing Co. 


A few short months ago, 
Progremming, you had 


if you wanted to learn about computer 
fo go to a book specifically about the 8080, or 


Perhaps the 6590, and then translate tu 5502 lingo all the way 
through the book, Admittedly, this is a great Way to learn about 
microcomputers but, let's face it, some of us just don't have the 


patience for those kinds of mental gymnastics. 
Finally, here's a how-to book ur 


uses che KIM no less! 


itten just for the 6502, and 


PROCRAMMING A MICROCOMPUTER assu 
micros and takes you through co writing an interpreter vhich makes 
the 6502 look like a !6 bit machine. He does this with a series of 
experinents designed to make clear all the esoteric computer jargon 
like “addres & moces", “table accessing with indexes", “semaphore 
“\aterrupts", “paramecer passing", "linked lists", ete. (1 really 
wish chat this book was available when 1 started into this field), 


mes you know nothing about 





(EDUCATORS cake note) This book is Bet 
text book for classroom work using the KIM-1 


up to be an excellent 


Some of the experiments consist of making music, 
@ combination lock, running a two engine railroad on a single track 
controlling an elevator, a computer ciphers, ete. Setting up and 
running these exercises (experiments) involves hookiny, up sone 
tirden variety transistors, resistors, LED's, ete. (nething ou 
the ordinary), 


Programming 


of 





Foster has a unique st 
some heavy information 


yle of prose which enables him to 
in alight and casy fashion. 





Atl in all chis is an excellent book. 





Very highly reco 


Te should be available at your local computer store. 


ERIC 


then t ene 
A_LOW COST EPROM PROGRAMMER FOR KIM vas mentioned in the 
issue of the "Notes". After eval : 
the conclusion that for the money, you can't beat it. We programmed 
2708's but it also can burn 2716's, according to the literature 
that EPROM PROUKAMMERK from Optimal 


accompanied the EP-2a-K 
Technoluyy. The documentation includes instructions to connect the 





laee 
wating the unit we have come to 





untt Co VIM as well as complete KIM software, 
The price is $59.95 fur the assembled unit or $49.95 for the | 
kic (add $10.00 for a zero force programming socket). 


The 
athe edge 


Programmer is built 


connector, 


on a 4.3" 42.2" pe board and includes 


Now you can take advantage of the 
reasonable price. 


low price of 2708's at a 


Get mor infor from: OPTIMAL TECHNOLOGY INC. 
Blue Wood 127 
Earlysville, Va 22936 
Alter lpm 804-973-5482 





reece eee 





Here‘s our firse Fo 
Plantsville, Cc. 06479, 


1 would like to announce th 
6502 Program Exchange, 2920 Moan 


systen, in 5K of wenory. 
SlgrF. 
#pprox., The Program Exchan 
in my systen. 


FCL-65 occupies about 4.7K, 


Program space in a SK systen. 
memory starting at $2U0U-2FFF, 
now 


















CAL progran-fron 


My rerory 
Normally, FCL-65 resides in 
ge group 
It occupies $0020-sU0D4 an 


am using only the 300 bytes--and 


( 


Vince Coppola, 12 Charles se., 


Telephone 263-621-5954 





C L have Foucal-45 { 
Ln., 2ene, bev 69569) on cy 

is contiguous, frox $0004 
$OUUG-U694 and 52000-83022 
wade ce a version that resides 
d $0200-$126a, 


vailable fron che 
rie 


te 





so it 
1 later 
and use 


leaves only some 300 bytes of 
Plan to add another 4% of 
that for program space, 

at 


but 
is really surprising the 


for 














Ferees ou can write in that small area, because of the power of 
FCL-65. To prove this, | am sending alony this program that 1 
whipped up, and in no way do 1 claio Co be a progracner. One note L 
would like to make: To do an exponential function in FCL-65, you need 
the symbol’#*=5E, which is not available on ay keyboard. 1 had to 
change it to a key I did have, so 1 louked ince the crose-listing 
inorder to change its value. It 18 located at $11C6 in this low 
version of FCL. It is located in $2FC6 in the version that starts 
at $2000. 
(editors addendum: Vince has the early versiun of FOCAL in his system 
Tn version 3D, the exponential symbol is located in $34eD), 
Example on how the enclosed program works: 
You take out a loan from a bank at the amount of $24000.00. 1 
is borrowed for a term of 30 years (460 munths), at an interest 
rate ot 9.25% per annum, What is your monthly payment? 
C FOCAL-65 (V3) 26-AUG-77 
INTELLIGENT EPROM PROGRAKMERS . 
FOR THE KIM-1 1,01 A *TOTAL LOAN=$*+A yo 
(Includes Hardware & Software) 1,02 A *X%/YEAR=" oF en 
1-03 A *# OF MONTHLY PAYMENTS="9N po™ Woe 
ek-2a-K-0l L-rograms 2703 « 2716 1.105 1#(¥71200))9 9H er Lov’ 
eYKUI.S. cuality 1C sUK-Lu } 1.20 s -CsW> 
programming socket. <tocks59.95| 1.30 S Y=x/(F71200) 
ib cdg ny ee 270, 116, Tug | 1640 S R=asy¥ 
pEreaee =O} ard mes 25ne tree! RUS | LT5G T “YOU FAY B*oRe* A MONTHS + 
an ° é . Qe y ot 
fextool zero force provramn ‘vee : TOTAL FAIL BETER SeN/120* (EMES 1S st sieh 
uocket. Stock 74.95 sks 
Fuk wtarting addrees, as. tartin,: 46 
widresy una numver of bytes Ww te 
; -82 
Provramucd muy ve €aslly specified. | Uitte Serger pats 
voftware includes verify node. | 4 GF HONTHLY ParHENTS=360 
AnA0G I/0 602 YOU FA & 197.44211 A MONTH 
*412-15 V Fower required TOTAL PAID AFTER 36.00000 YEAKS IS $71679.159108 
* nat. 20 fi eral i 7 
+ fMasnel A/D converter-8 vita -+-HOKE ON FOCAL from the edéton....the biggest 
2 letenhed J/A convertere-8 bits 29 
; * - appeal of FOCAL «4 that, besides being a fadrly 
* Gold plated edve connector; - 
precision metal film resistors. powergul math orcented tanguase, a complete 
* Interfaces to 6520 or 6530 Vu source Listing i+ provided. Thas has tuo ammed- 


ports (2 Req.) Stock-3 weexsy99. 
All units assembled and tested with 
connector, GUAKAWTEE:our products 
are in good wording condition when 
you receive them & 90 day warranty 
on all parts, 


OPTIMAL TECHNOLOGY Inc 








BLUE WOOD 127; EARLYSVILLE VA 22936 
Phone 804-973-5482 





dale advantages--finst, its now possible to see 
just how a high level language «4 constructed 
{a very valuable experdence] and --second, 
digging in to modify it, debug it, or extend it 
44 now tndvdal once you understand at, of 
course) The biggest disadvantage of FOCAL is 
that ,in my version anyway, saving paugrams and 
data on cassette lor disc, for that matter) is 
a function not inctuded in the fanguage. That 
seems fo be lekt up tu the user. 


Has anyone ¢iguraed out how to do thaar? 
14 40, please tet the rest of us in on this 
procedure. 14 their és enough interest, maybe 
we could have a@ section of the ‘NOTES dedicated 
to information on this fanguaoe. Lets hear from 
youll! 


How 'bout a JOYSTICK INTERFACE? Heres one from Roy Flacco (xemember the 

graphics interface?) By the way, Roy brought his Kim and graphics inter- 
tace ever to a Local KIM user group mecting for a demonstration of 6502 

pewer. His Lunar Lander and pattern generator were the Like of the party 
and quite impressive. Thanks alot Roy....... 


Kere's the analog input circuit I promised you a while back. 
Essentially it converts an analog voltaye in the range 0 to +2.55 
volts into an 6-tit digital rumber which is presentec to KIb. via 
the acplications conrector, ln ceciding to do many functions in 
hardware 2 chose speed and simplicity of software over simplicity 
of hardware...most of the lovic in the circuit could be done by 
KIN tut would tie up the processor doing dumb (7) things. The cost 
is about ¢12 to $15 per channel depending on your suppliers. I 
happened to have Fzl2 latches available, tut using a 74100 cuts the 
cost ty 3? per channel, though you must add Tri-state buffers. 

I constructed two of these ALC's on a 4xé vectorcard with 
plenty of space for my usual point-to-point wiring and tney have run 
without a hitch since tne first power-up, 


Circuit Description 


The circuit is a straightforward sinple-slope ramp generator 
with a 311 comparator and ‘latching on the digital outputs. The 
oNG255 is the came DaC/AIC chip usec in my point-plot graphics 
board (KUN 10/11) and is still available for }& from Ferranti 
Electric Inc,, East Bethpage hd,, Flainview, hY 11603, They tell 
me it will be an off-the-shelf stock item for a long time, and I 
can easily cee why. I'm using them for all sorts of things including 
analog X digital multiplication, complex waveform generation, etc. 

The comparator compares the analog voltave output of the 425 
to the applied voltage Vin, and as long as Vj, is greater it allows 
the gate/divicer FF4 to pass clock pulses to the 6-bit counter in 
the 425, This incrementally increases Vout. At the point where Vour 
(fror the 425) exceeds Vin, the 311 changes state and initiates the 
sequence diagramed in the schematic. 

At time ty the pulse which will cause the 311 to change is being 
venerated by FF4, This is G). when it falls, the 425 internal 
counter increments, and Vout exceeds Vin by lees than 10 millivolts. 

The 21L*'e output roes hiyh at t2 and forcee PF4 inactive; hence 
no more counts are recorded, 

At tz the clock pulses from PF1 (which ‘s driven from $2) cause 
the output of PF2 to ¢o nigh for exactly one pulse, which is usec to 
strote the data into the &-bit latch, This is (). 

At ty the strobe pulse causes PP3 to go active, and the Q output 
is used to reset the 425's counter. This is e 

Eecause the internal counter is now zero, the 425's analog 
voltage output Vout is also zero, and the comparator changes state 
back to the original condition, This frees FF4% to once again generate 
clocking pulses for the 425, The pulse in (6) at ts is the first such 
pulse. The counter counts up to the digital value again and the data 
in the latches is updated automatically at the end of the cycle again. 


The 311 is wired to produce the lowest offset voltage for inputs 
near ground (always a problem when running from only +5 volts); the 
24 pf capacitor speecs up the change of state and the diode protects 
the inputs, The npn transistors oan be almost anything (as can the 
pnp buffer at the latch). I used 74107's for the flip-flops because 


they were handy and cheap: if another type of flop is used the timing 
and logic connections might have to be altered since not all flops 
work the same, 

Since I was building two identical circuits on the same board I 
chose to have one FF1 in common and run one channel from each of the 
complementary outputs @ and ©. I assumed this would reduce the size 
of the current spikes in Vcc as the flip-flops changed since one 
channel was exactly out of phase with the other, While I did not try 
it the other way I would reccommend doing the same if you intend to 
heve multiple channels on a board, Noise spikes are a loser around 
analog as well as dieital. 

hote that if you use 74100's for latches and intend to have more 
than one channel you have to multiplex the outputs since the 74100 
is not Tri-state (the &212's are). 





an uUemn none 
Cu WU UOUU 


In my own setup I have two channels of ALC with separate Tri- 
state latches, and two channels of DAC (the evaphics board), all 
data bussed together on the FA peripheral bus (FAZ-FA7), This allows 
all input and output to pass through FA, The strotes on the eTapnics 
toard are controlled ty rz, Fit eratles tre X-latch (chancel ore 
of the joystick ALC), and FE2 enatles tie Y-latcr. (charsel TaG), Thue 
without dedicating FA to any particular board, and using only three 
bits of FE, I have a complete X/Y eraphics 1/0 interface, 





Roy Flaceo 
12-77 


And what, you may ask, does one do with a graphics I/O interface? 
Well, the first thing is calibrate the joysticks for fullscale=FP, 
I've included a short routine which displays the instantaneous values 
of the X and Y ADCs in the LED displays for ease in ad jueting the 
trimpots. Also included is a routine which I call the Joystick Auto~ 
Erasing Sketcher. This is a good demonstration of the value of having 
high-speed ADCs, It samples both X and Y every 10 milliseconds and 
updates a list of the most recent 25€ values of X and Y, then displays 
the entire list (which is what takes 10 milliseconds), The effect is 
that of a long streamer trailing out from tne dot which corresponas 
to the joystick’s present position, Because the list is constantly 
being updated, the oldest data (actually about 2# seconds old) is 
replaced by the newest, and the streazer erases itself autoratically, 
nifty toy, indeed; it has obvious applications, tnougn in terus of 
wenu selection, prototype drawinv, even a etoring Etch-a-Sketcs 
display, That would admittedly € more mewory, thourh, since 
every point is stored as two bytes, 


Wy real pride and joy, thourh, is an adaptation of Jim cutter~ 
field'e increditle Lunar Lander Frogram (Klh and Firet book of Kli), 
This was altered to allow graphic yreeentation of all Vital data 
simultaneously (Altitude, Velocity, and Fuel) in digital form, while 
at the same time displaying a Lunar Lander bodule anc landin pad. 

Ag the really nice touch, the joystick is usec as a throttle to 
instantaneously control the Thrust, which is cisplayed asa variable- 
length flame under the Lunar bodule, On the scope CAT this appears: 


me 7 ardiing Pad, 








<—Lunar Module 
—F lame Ga length, Thrust =4) 





NN > “7 
Velscity Altivde Fie! 


The numbers for Velocity, Altitude, and Fuel are the sane as 
JB concocted for the original Lunar Lander, and the arithmetic 
routines are entirely his, 

The altitude in decimal is converted into hex and used as an 
offset for the lander’s height, so that as the altitude decreases 
the module sinks slowly toward the landing Pad. As you move the : 
throttle the flame prows or shrinks, and of course the numbers change 
in the same way as the original lander proyrar., All in all @ very 
dynamic display and a good example of the value of high speea I/C, 





( 6 routines for rrocessing cata for ¢raphic/numeric display 
are Similar in use to the iii, moniter routines, and in fact can ve 
p4arted easily to airplay ‘ digits of seven-sesments each in a 4/2 
proupire, ezectly like the KI Labs. 








eT} 





A Lurpestion: for the vraphic~ Ci.TIUT roard from i 10/fii. 








If you find the outputs :ettle too slowly and blur tie display try 
tufferins ther with “Lao Ji ¢> op atps runnin: on Just +5, The 425 
rire are rot ant to eri lon ienpths of coax or hirh capacitance, 





CGYSTICH FULL-UUALL ALIEHATOR Roy Flacco 
GRL Lua °.3F 
SIA: 

i 


set Fo= all outputs 


airatle all latcnes 







t kA to all ingete 
ble laten Z, enatle latch 1 


Get As L cata 





sivable latch 1, «natle lateh 2 





— e 















( yr Pbi/2 nesta? ( 8 . 
Vin (9 ¥e42.Sevoe) Y y & | 8 Canalso use T4100 with 
, | | daar 47 Tri-ctafe buffers on outpts 
v—- i j q lo DATA ouT 
i A ms 822 | a 
| ces Saar 
| ~i 
a a [eo WA) aay Ips ie eer eae 
MPS { = | dtl to Ut ty . a © 
seu | reid dd WU UU 
| | lelal hal wal a 
| | 4s zx aK) Sie a 4 . ef S  O 
| ¢ ze ‘ n wy CATR a 
| 


fe chomel Aq 





sere at | ‘= TQ a | a | _ Timing diogram 
be yy it set Ae Bont | born Po z nea ae LMing 184 
eR . | Sot ) % Bo | rs Geo ; & —_S! 
7 amg le ai y y Ann 1 | | T-K Fligflogs 
ea: | u | 14107 
17 AP Lt Lo uk ae) Ob play Laten contents ES | i | o 
ae iO taep 4 + swe KH? © . 
be 04 EME poop 


Erranae this program 44 bulfa sefucatabPo, where you put 14 ontinely ve 
te yan, Lusuatly put ff up at 1780, 


maaan ALO ERAGE 





noy Flacco 


Freall outputs 

all disabled 

bef 

FA=all inputs 
enable the Y latch 













read Y% (channel of Ai<) 
etore in pare 2 indexed by ¥ 
enable X latcn 


read X (channel of AUC) 
store in pave 3 indexed by Y 


disable latches 


a aatat ot egeqeine 
We DS SASGEE ES 


FA=all outputs 

Kee 

read 2 Y-coordinate 

into the Y VAC latch 
ptrobe 

read an A-coordinate 

load into the K DAC latch 
strobe 





t A2LE h 
FAD 
FED 





LOSE 
LrbaATc 


done? 


bie fet a new point. k=6 





ied +2 the ina line, vit 


7 
caunec ctranre interru 








ercire it 





table, ust of course if 






you nove it into 
sorewnere else to store the data. cither 
sursested for this routine, 


the crograr ic fully relocs 
fates ? or 2 you rust fin 


Fare 1 or the 1774 space 








— 
Full Seale Adjust a 4 
— trimets 9 fe Se 27v 








Free-Runnwe Vortace A/D Converrer, 





pysteke lo, 
Come of 2 chamnels) BR Elacen (2-79 Beaches! ewnatt 





SPACE DOES NOT PERMIT PRINTING ALL OF ROV'S ARTICLE IN THIS iSSur. 
PART TWO CF THE ARTICLE WILL BE THE COMPLETE LISTING OF THE SCOPE 
LUNAR LANDER PROGRAM. 





222 :MORE FROM WDE 
Hudson Digital Electronics has announced that purchasers 


of the File Oriented Disc System can now request a version set 
up especially for the KIMSI (S-100) system, é 





HDE says they will supply a relocated version of the FODS software 


as well as instructions on how to adapt the dise interface board 
to the S-100 bus. 


BASIC programmers will be happy to hear that HDE is 
a BASIC linker program in their documentation to 
SOFT BASIC to the FODS software, 


inciuding 
interface MICRO- 


I've used this BASIC linver Program and appreciate having the 
ability to save and load BASIC prograns by name. The version of 


BASIC used is from Johnson Computer, P.O. Box 523, Medina, Ohio 
44256. 


This version of the 
data files but it is 
capability. 


linker will 


not allow you to save BASIC 
intended that 


later versions will have this 
























( ( ( 
VOUTLL WAVE TROUBLE KEEPING KIM OUT OF THE HANSHACK AFTER TRYING THi B282- AS 03 LDA 66300 WO 
WORSE COME READER PROGPAN, THIS ROUTINE RAN FINE EVEN ON MY RELATIVELY @204-  @A ASL A oe DASH TIME 
Stee 1509 Taud SHCULD BE GREAT WITH A FAST VIDEO TERMINAL 8285- C5 86 CMP 65 Tung’ Less Taw TS? 
OF MEMGPY MAPPEC DISPLAY. I HAVENT TRIED THE INTERFACE CIRCUIT YET, 6287- BB EA BCS 8273 You = MORe'nime’ 
6UT IT LOOKS LIKE IT SHOULD WORK ALRIGHT.....ERic #269- 24 YE LE JSR 1E9E NO PRINT SPACE (END OF Woke) 
@26C- 4C 82 62 = IMP 8238) GO Mack Awd WEIT Fok ‘KEY Down’ 
EY THE WAY, THIS PROGRAM COMES FRON BOB KURTZ, HICRO-2 CO., Box 2426, @28F- Ad 25 LDY = #85 i 7 
Rolfing Hills, Caligornia 90274 e291-  A2 PP LOX #FP hued Bi 
ae #293- CA DEX IAS OUTI NE 
AO 7 174A 
23 a , 26) WAIT FoR Key Couw #294- 08 FD BNE 8293 Gime wastee) 
aa 'Fs beers 3296- BB DEY . 
. 97° a BN 
. Ba oh tts gene Related 3239. be ars 
a Shi nf seat 8) Dev AEE TESS @29A- AS 83 LDA 93. ———= YPOATE DASH Me RouTIVE 
23 ee 4 c “a 429c- aA ASL A 2% DASH Time (ote 
26 $26} ne’ wes 4230-65 93 ADC 83 + Dasy Ture Cuss 
S29F- 65 86 ADC 86 + New 'TMe’ 
oe a2 g20F} START TMI LG f2Al= 4K LSR OA 24 (3 0) 
4 @2A2~ 4A LSR OA ze 2 XOLO) +1 new _' . 
Ha ty Ker ott O2A3}- 85 B3 STA 83 ie = WEIGHTED UP -DATE 
ae £222 No = Jum? FetwARo B2as- 68 RTS c y 4 ° < A t 
HA 86 . 2282 AD #2 17 29 81 De FI AD 2d BS 24 95 2B -AG 2a ae 
9K 82 A29A aes Tite 2212 06 26 8F #2 £6 @6 AD 28 17 29 @1 Pa 2E 26 36 a 
a5 23 stots DoT ph? ' #222 9A #2 45 3S 26 B4 E6 25 AC 4C 22:45 43 GA 6S AD 
- 3 Dee To *Key-ue’ NGTE OF tages Resides FRoAK €232 4A 4A CD 26 @8 Be DA 26 a5 a6 a4 £6 aa 33 ; a 
as ‘5 D Se To 2060 (H) 7 $24@ £6 86 AD 3@ 17 29 B1 FA FA 29 9A 82-AG FR 5S 26 
4c 62 #24C ¢ © 92A5 CH). 0258 28 AF 82 £5 26 AD @ 17 29 41 Fe BI : 68 
3 ®3 “Om Dasu neve Y a ' @262 @3 4A 4A C5 26 B2 EG AS H6 BA 65 45 2 
$3 + DASA TING @ Look -0f' Tasle Resibes a78 28 A@ 1E 20 BF 62 E6 @5 AD Ge 17 29 
03 a ry . 22, AS 83 8A C5 86 BA EA 20 GE LE 
R Hs Yydesw Tue FRomn $3AA(H) t 3 FR CH) 8298 £5 A2 FF CA DB FD 98 0 FE 60 AS 03 
; Sceceess 62A0 06 4A 4A 85 03 6) MEN 22 45 
a6 a8 2086 TMG! Lees THAU THU? Omrcav To Pag @2BG 4D 53 55 5257 44 4B 47 4F 43 SE 46 
DA #211 Yes — Go Back 22C2 4A 42 58 43 59 5A 5i 26 28 35 14 Za 
a5 3S eps 82D2 32 26 20 28 26 28 28 20 31 36 20 IF 
8239- 96 04 a4 STORe A DASH @2E3 2¢ 37 26 28 26 38 28 39 30 28 2a 2a 
feaee bese a: ®2F8 20 28 28 20 28 3F 28 28 28 28 28 20 
@2iD- 28 BF 62 0 28F ote ‘Tine! 
O24n- £6 06 i Se ' + Pvocrs KIM INTERFACE CIRCUIT 
8242- AD ae 1? bar EY ue vert © 
@245- 29 a1 401 nak 
@247- Fe Pa @23D NO — MeRe TIME i 
@249- 23 9A 02 229A Yes - UP-DATE DASH TIME 
@z4c- Ad 8B 988 J. ‘70 200 ALEO 
O24E- 85 86 te. Tue (0 
@258- 28 3F 82 sete Stat TIMWUG 
0253- £6 86 05 wer” TO PRO 
8255- AD 26 17 Lae dey peau? \ ‘ , Km 
a2538- 29 @1 +01 7 o— oft 
a25A- F3 B1 828D Yes —BACK TY STAET~ cHAgAcTER NOT ComPLETE a 
B25C- AS @3 03 wom, ? 
@25E- BA A an 0456 TIME hauled 
825F- 65 03 a3 + DASA “Time 1Os” 7| 2 hf 
2261- 4a a B RELATIVE FREQUENCY RESPONSE 
4262- 4a ) Jaa = 3A bron mae ¥; 
2263- C5 a6 75) ae! LESS Thay THIS Ao . tof 
@26s- Be ED 2258 Yes — Go Baer 
2267- AS a4 4 woe 
363 Devetoe ‘ 
22639-  2a A ey 
425h- 65 BS @5 ae. tos 
€255- AA 
226D- BD AA 82 @2AA,X LOOK-UP CHARACTER 
227@- 28 AB 1E 1EAR Aud PRIUT MT ooT 
2273- 28 BF 82 e2eP Sauce 
#274- £6 26 @6 Jove ens | 
AD @a 17 1782 2 
23 21 42) 3 Ke? owe YeT? 
<2 33 7222 4. 
4227 a2 7 < 








2267 Yes - BACK TO STAET —clesd REQISTELY, iA aK * Gg 


JUST SE AND THEN FIND ETS NOT GETTING THE USE 1T SHOULD. Nows your 
CHATICE TO PICK UP SOME QUALITY STUFF AT REASONABLE PRICES. HELP ME TO 
CLEP A PATH INTO MY COMPUTER ROOM. DocumENTATION AND UPS SHIPPING IS 
INCLUDED ON ALL ITEMS UNLESS OTHERWISE SPECIFIED. 


“enor ¢-Puus (From THE Computerist) 8K oF 2102 styLe RAM. sockets FoR 4 
27.'S, PROGRAMMING CAPABILITY FOP 2716's, and A 6522 VIA t/o port. 
USED VERY LITTLE, WORKS GREAT. REVIEWED IN LAST 1Ssue. $210.00 


KAMSL MOTHERBOARD compcete wit 6 S-100 ence connectors anp KIM corimector. 
A GOOD WAY TO TAKE ADVANTAGE OF ALL THAT S-100 sTuFF. READY TO RUN, 
£145.00 

ov FE" cor S-100 py Kent-Moove. costs $197.00 new. serine For $160.00 


we 


wop¥5 GREAT on KIMI. 


oY FE por $-100 py Proptem-SoLvers- WORKS GREAT on KIMS] seccinG For $150.00 


22415 vibeo DISPLAY FOR S-169 ny KENT-i‘OORE, MEMORY MAPPED WITH 8080 DRIVER. 
«ILL Inctupe A 6592 petvee. $75.09 





9 DISPLAY Fe S-1%% py POLY“OPPHICS, ASSEMBLED FROM KIT BY 
MPE® CAPEFUL ENGINES. woovs GPFAT an KIMSI, witt tnccupe a 6502 
ne ivew procpam $755.69 





TUT-6 Fop vim, MEVEP ASSEMPLED, STILL IN SEALED ConTAiNER. $26,00 


itor By Bate Eaters, A-1 cotp. USED VERY LITTLE. TAKES 
TE VIDEO. VERTICAL, AND HORIZONTAL INPUT SIGHALS (LIKE PET) 
AND HAS 12 MHZ, BANDWIDTH FOR HIGH DENSITY DISPLAYS. $60.00 





KIM ENCLOSURE py THe Enclosure Group. FOR OLD-STYLE KEYBOARD. NEW $19.00 


Vector GRAPHIC CRT DISPLAY TERMINAL BY SANDERS. FEATURED IN BYTE anp ‘73 
MAGAZINE FOR GRAPHICS CONVERSION. THIS TERMINAL HAS BEEN TESTED AND 
FOUND TO BE IN OPERATIONAL CONDITION. THE GRAPHICS INTERFACE PORTION 
IS INCLUDED Ih THE DEAL AMD INCLUDES EVERYTHING NEEDED TO TURN THIS 


‘ THING INTO A VECTOR GRAPHICS TERMINAL, (a vector terminal is one which 
draws lines to connect points on a screen instead of using dots to 


“eonnect the points like same conventional oscilloscope interfaces. 
the resolution available on a true vector display is fantastic) 
ALL THAT'S NEEDED TO BPING THIS DISPLAY UP IN ITS FULL GLORY IS 
A LITTLE WORK IM SETTING UP THE INTERFACE BOARDS D/A CONVERTERS. 
| WOULD PREFER THAT YOU PICK UP THE UNIT BECAUSE OF ITS WEIGHT 
(70 LBs) aD BULKINESS. THE PRICE oF $100.00 IncLUDES FULL DOCUM- 
ENTATION AND A HAND GETTING IT OUT TO YOUR CAR, 


SEND A SELF ADDRESSED STAMPED ENVELOPE WITH YOUR CERTIFIED CHECK OR 
VONEY CPDEP AND YOUR PAYMENT WILL BE RETURNED If THE EVENT THAT SOME 
EARLY BIRD BEATS YOU TO A GOOD DEAL~s 

FOR MOPE INFORMATION ON ANY OF THIS STUFF, CALL OR WRITE... 


ERIC REHNKE 109 CENTRE AVE, NORRISTOWN PA 19403 (HoTE NEW ZIP) 


Hoe PHONE- 215-631-9375 Between 7 AnD 9 PM. 


pea often. USER NOTES will PURCHASE EQUIPTMENT FOR EVALUATION OR ( 





RANDOM ACCESS CORNER 
BACK ISSUES of the "NOTES are still available from Mark Kantrows , 
5 Midway Ct., Rockaway, NJ 07666. Issues 1-6 are avaiable kor 


$6.50 (third class mail), $7.00 (first class maf), and $12.00 
loverseas ainmait). = 





Would Fike hardware and seftware for interfacing KIM to a Texas Instruments 
5050M cafcufatonr. John Connely, 16W260 W. §3 ad St., Hansdafe, 
T£l., 60521 ” 


Before using GETKLY |IF6A), initialize PADD (1741) with $00 for input or 


strange things wif happen. Gary Gazebienik, 22600 W. Outer da., 
Dearborn, HI 48174 ‘a 


LOCAL KIM USER CLUB getting started in the San Fernando Valleu area. 
Anyone interested should contact--Jim Zuber, 20224 Cohasset "16, 
Canoga Park, CA 91306 (213) 341-1610. . 


FORTRAN CROSS ASSTHELER for the 6502. This 2-pass assembler runs on and 
FORTRAN GP computer with 18K on mone core and some temporary Lilo 
storage (§loppy disc} Ontputs hex cede for target machine. Manuals 


listings and examples available fox $20 handéiing charge from 
Faed Osborne, 6315 Hell Pond Rd., Byron, NY 14422 


FOR SALU-KIM-3 §K RAM Loard..ncew condition with all documentation and 
original packaging--$200. J.C. Wifliams, 35 gacenbrook DR. 
Cranbury, NJ 08512 

LOCAL KIM USER CLUB getting started in the ITHACA NY anea. Contact 
Roy Flacco, 200 Highland Ave., Ithaca NY 14850. 

COSHAC 1607 AémuPaton pronram runs on KIM and Pots you develop 1602 
soktuane. ACP internal 1492 40G4 may be eramancd in either trace 
or single sten modes. Documentetion includes Kiki Cassetie, user 


manual, and source code kon $11.50 lincludes postage & handfing) 
Vann McCreary, 4756 Mansfield St. "2H, San Diego, CA 92116 


WT-6 ENTHUSIASTS TAKE NOTE---1'D LIKE TO DEVOTE EITHER OF THE NEXT TWO 
ISSUES OF THE ‘NOTES TO ARTICLES. COMMENTS, SOFTWARE. AND THE LIKE ABOUT 
THE FAMOUS TVT-6. I wWon’T BE ABLE TO VERIFY CORRECT OPERATION OF HARDWARE 
OR SOFTWARE FOR THE TVI-6 SO PLEASE DOUBLE CHECK YOUR LISTINGS AND 
SCHEMATICS. 


AUTHORS NOTES; ALL ARTICLES SHOULD BE TYPED SINGLE-SPACED USING A NEW 
RIBBON AND 8” WIDE COLUMNS. DRAWINGS AND SCHEMATICS SHOULD BE DONE 
WITH BLACK INK (A FELT TIP PEN WORKS GOOD) 


A couple 06 thoughts from Andy Chakines, 5738 Waring Ave, Los Angeles 
CA 90038 
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INTERFACING THE SWTPC PR-40 PRINTER 
TO THE KIM-1 





by Jim Zuber 
20224 Cohasset 3. 
Canoga Park, CA 
The PP-40 printer is a 40 column, 75 line per 91306 
minute matrix printer. It 1s the lowest cost printer 
($259.) on the market today ara is very easy to inter- 


y 
Load buffer subroutine (0100-010F)-picks up ASCII 
data from any location in memory, and loads the 
ASCII data into any location in the buffer. The 
following items must be defined in memory before 
calling this subroutine: 


face to the FIMN-l. Wire the ¥IM application port to 


° ° starting location in memory for 
the printer buss in the following manner: 


9078 

por ASCII data to be picked up 

Gu%D: Number of characters (in hex) to be 
picked up and loaded 


PR-40 





to 0079% starting location in buffer to load 
60 ASCII data (must be between 50 and 77 
to ex) 
to A 
4. Print buffer subroutine (17AF-17E0)-outputs and 
te prints data st2red in the buffer and calls clear 
to buffe. sup afer printing is completed. 
to 
to A ACCEPTED 5. Hex to ASCIT sabroutine (0117-0143)-converts the 
to :D hex number load in 9009 into two ASCII characters, 

which are store! in 000E and O00F. 
T found that the easyest way to set up the soft- 
ware interface #34 to set up a 40 character buffer in The subroutines referenced above are included in 








Sof the YIM renery (orc 04 
wing subroutines manipulate an 


area: 


64-0977). The fol- 
print this buffer 






the following hex dump program for the KIM. To use the 
Program load the first address you want to list (low 
order first) into 000A and 000B, then load the ending 
address into 040C and 099D. Start the program at 0144 
and the printer wiil give you a hex dump. Although the 
formating used in the hex dump is unconventional, it 
works and it beats the hell out of doing it by hand. 
The following hex dump was done using this program. 


1. Clear buffer subroutine (1780-1729)-loads the ASCII 
character "20" (space) into locations 0050 to 0077. 





BFS on Bt 
2. Initalize printer subroutine (178A-17AE)-sets the 
data direction registers for ports "A" and "B", 
intiates a carrage return on the printer, and 

calls the clear buffer subroutine. 


_ ES _—— —.O OE 0 r—Oh 



















REVISION TO BATTLETNI? G 
by Jody tielis K3J7D, 132 Autumn Drive, Trafford, Pa. 15085 REVISED BATTLESHIP PROGRAM - HEX DUYP 
I hed trouble getting Ron Kushnier's Battleship program to run reliably _ ., 02 QL 02 O32 OF 905 O% O7 08 OZ OF 
in my KIM (from U.N. #6, pace 8), Half of the time it ran fine but the 0200 A9 02 85 00 AD 00 85 EB AD CA «DO 
rest of the time, after firing 20 shots without a hit, the progran 0210 FO AQ 11 85 KB? 85 #3 A2 O07 a7 
would seerinrly stop without displaying the co-ordinates of the target 0220 88 10 FB FB AS E7 69 10 85 AS 
ship as it should. 0230 EA 65 ED 65 Ef 85 ED os oe ie) 
yA 8 BO BB ro 
I found the problem to be with the ship positioning random number 0280 ze a ae FO 19 42 AO = AG 31 
renerator. If a number exceeding $99 was generated, the ship was placed 0260 49 01 95 00 BA 69 03 2 88 92 
outside of the playing field at a location impossible to hit and impos- 0270 46 ES BS 00 C9 O2 FO 99 Ad E3 
sible for the end of game search routine to locate and display. 0280 AA 88 10 BE 4C G5 02 Ad 10 ot 
0290 85 EX 4C 6E O2 AJ 20 85 FA 6 
Included is a hex listing of ny revised battleship program which O2A0 FB 85 B 18 1P 20 GA 1F C9 OF 7 37 C3 3 
corrects this problem with a random nurber limiting test. I also 0280 10 FL C9 00 85 25 AS BB CI 01 MY i6 = Pa 
revieed the rethod of nositioning the ship to distribute it more 0209 05 FS 06 EF 0 £5 AS ES 85 FB 22 PE 1 pial 
equally amoungst tke four nossicle orientations. Also, I made a change 02D0 FE 4G A% 02 55 65 FB 85 Fa CG 3% 20 Fs 18 
to let the program score the number of shots that were used when a 02KO TO FB AC AZ FB OCS mh FO O?7 AA #5 GO GO O1 
kill is made - it displays 'd®‘d x' with the xx being the shots used. 02F0 FO 17 FB AS 59 01 FO 36 85 FA DE AS FB BS 
421 else regains the sare as iicn's original program. 0300 FR 20 FE 15 a6 As 02 B FS 4 3 03 63 PS 
0310 08 20 YE lz ac 2 92 7B AG 2i 36 =E5 FA 85 
‘myone desiring a cozmplete asscerbdly listing of the prozram can have a o320 FO D8 Ag DE AQ AD &5 PA 29 1? zo 4 ba 98 
ecry awe ee 2 tucines eize yd ae 1% postare sfixede Put . 03% AO 02 42 99 c9 01 FO 06 CA LO F7 aC 48 0% 
eon it ane T'hI dL a cheet rade up civineg e game A 
ins, sand a plavinr © to score the snots on - I found tnis 0380 BA 99 FI 00 3A 03 20 1F IF AC 48 03 
Tery > y when sitting as player down in front of the x 








